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, TWill depend ta
o public. The more- i :
' chalces 1n the marketplace,

?vfla;d fgr{%@l;d gzawth ‘*Tha Gountry needs ﬁ@ hav; :

i SQlld gsolar growth as, well as grcwth in other alternaté

. ehergy%lgs ems if Gur Nation is t ecome energy inde~=

. or thase reasons, and - because of tHe consumer's
. own .negd flor self protection, it is important that the

o consumgr rleceive as much’%ccu:ate information as.gassgble

about s systems. I am pleased that the Federal E ergy
Aﬂmlnlst':—lﬂ ‘could 'work in partnership with the Ofgice . 7
of Consumer Afﬁalrs to publ;sh angd distribute "Buylng

Solar.’ f : - .
ey . - . . N = P P .\.....’. Bl = f ‘Jr - - - ;:5,
PO
s : \ B . ) x,"
= £ ’ : {
: ] ,ng . e . B
' Admﬂm;s,ratar N . . -j
. Fedetral Enérgy Adm;antratlan :

-

{::s dream bf Léptuflﬂg energy dlrertly from the sun is’ al'ost .
as old s man himself. . Now-that day has arrived, and perhaps
no new /energy technology hasicaptured the 1mag1nat10h -of/ the
publie as-much as solar has. Beyond the excitement of the
technology itself, there arefgfher reasons why solar e ergy
has become’ so papular Tt 1sé% nongalLuting, enewabﬁz form-

of energy that can lead to lowetr monthly 'bills; and i¥ can EEER
provide the owner and the cauntry a degree of iﬁdepéqaénge ’
from energy inflation and energy shortages. /

"‘J

e w

husgtasm, hawever could vanlsh rapidly gf ‘solar
o not/live up to. thé public’s expe;tat;on$, if. thera e
aresanre digappointed buyens than. %atiqfled owners/ of solar 0
s¥g%:ms- This.'is the o erall&purpose of thls pubi;cat;an tD -
v{ve vou, the reader, ﬁ%ﬁ
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-Sc—lar éﬁsrgy -far 'your home' is he%e it
may help you mdmdually and it cartamly
’le help, rhe ct‘:)untry callechvely
. h é ’

Whether it will help,iyou mdlwdually in
terms of producing real savmgs depends
upan a ﬂurﬂtgel" of “factors, including
\Whefa you- live,. the typ& :of home Yo o
have or interd to -build, the quality of
‘insulation .in - your :home, syx:\ur pregant
‘energy coésts, and the type of solar sny
fem yyou intend to purchase” - ., -

% 1 - . . w1

The ‘purpose of this book is tc give yau

information on thesé five factors so.that. * .

you, .as an lnfﬁrmed custorer, can makg
decisions relatedy to solar. spa:e hestmg
and cooling and dDmESUC water heahng
1hat are in, your bEst interests. By doing
Sq you, will not pnly be doing/a service
to"ydurself. but to your fellow cigzens.

! « * 4
Thpse who are’ able to and do use solar
systems will help our nation save its
précious fossil fuels. As you'know”from
reading the headlifes. our doméstic sup-
plies- of -oil -and - gas “aré very Hrmteg
There are just not gnaugh domestic sup-
plteg available to meet’ allxc:aur future
needs. And when Mother Nature says
that's all, that s all. The only way“we G'%g
prevent of delay her from uttering those
tatalistic words is by starting tg c:cmservg
energy noew, a\qd using. whe
scurces Df unllrmxed energy such ds solar:

we' wor't have to worry. abauj the sun N
runnmg DX{Z energy for aﬂcther severﬁﬁl

billion yearskgr so. &

"When solar-énergy is rﬁemn:maﬂ tha tarm is
generally mtérpreted by the public to involve
a solar calléci}m which lel BT(‘)WE‘FLEFIEF%‘; to
the home. Agtually. solar energy has a broader.
naaning. It tan involve pgmavanaﬁ: EI‘IEF@F
the direct FD[‘WE‘T’%ICIH of tfa sun's enargy into
stectricity: bmr:nﬂvr—\rsmn the utilization @(
agricultural or musidipal wastes th provide
wel. ocean theérmal —broviding power by Har-:
1essing the temperature differende between
he syrface walers and the
gnﬁ harnessing wind energy
Jowar; and snlai"thermal alectrc
ng the SIEIH ‘s rays to obtain tugh temperatures
rfd th srerate wgctric power
3 dflf}gs géﬁ\g ate E:'\i;tnép, a ; -~

& i ’ -~
Q ‘ \ ) .
ERIC
. ¥
[ v

ocean’ depths
to geperate
concentrat

> possible}”

£,

Besides being an almost infinite. source
of energy, solar has othet advantages as
~ well. When we usé&“conventional smm:es
‘1o delwer energy to the home, we ha
serious prbblems to. deal with, from it
~ safe disposal of ridngacnve wastes to the
. pollutiorr from= fossil:fueled generating
plants. With solar, we will still need these -
- canventlcnal sources of energy, but we
won't need as -much. That.meang that we
Gan reduce our, enwraﬂmemal and/safety -
problems.

-

%
Further, .owners of solar. homes '!‘gave
axtra~protaction - against energy - inflation
and\ energy shortages. When utility costs
go §p, and they.will go up. owners of
solan Homes may hot ‘have to.face the
pogsibility of considerably altering their

s lifestyles just to pay the utility bili. Cut-
offs cr curtailmenis of conventidnal fuels .

won't affect the owner c::f a solar home
,as much “as othets: -

» C : ¥
%/lth all theses advantages, one might
“*wonder why .isc:na{j~ ppwer is not more de-

.7 veloped. There are“many reasons, but a

~ primary one is econdrities, Until receritly,
T it ,was just not econom mical for a _home
awner to install a‘solag unit when there
were cheap sources of canventmnal en-
ergy arouhd. But Iﬁ‘@se days are gone
fédrever, and now solar i% becoming in-
. Creasingly compestitive. with- electricity
“and oll. The present‘gas cost advantage
ovel golaf gay zhsnge in the néar future

as a_rflumbdr of experts believe gas Will
;trlpleén cobts in the nextfew years. Joo, !

gas ig idfsuch short supply tht in many
areas if is just not available jor new cus-/

tomers.{,some custométs, in fact, are

having their supplies curtailed '
Do ¥ i

B cauﬁsolar energy h sgﬁ, beea fully
Yddveloped in the pasf. it pdses \ﬁeﬁmp
significant pmb}éﬁhs for fhe ons LH; rin

fe. pregent.
Y ;J .
One maih. obvious drawback is tHat fhe
consumer has not had .any experience in
buying solar equipment What questions
does a potential buyer ask? How can' he
. or she compare competing brands? How
" does g person get a unit rémafrécj if it
goes ap the bhink? What does a person
is ¥

W
~

~ ponents

do if hIS nenghbcr plants a t_ree and Ihe
tree thraws a 1ong shadow D[‘I i

clalms for'a pgr’ncular sclar umt'? ‘What
happens ta’the unit when the owner goes
on a vacation? How cbme there- is no
one under “solar" in the Yellow Pades?

What.happens if a vandal thraws a mck"A

at the colléctor?

The reader should, know right away tl:iigg
this book won't give all the answers to,
all these questions or explain all sysgéfns
becduse in sonfe cases, such as the im- .

portant area of solar rights- (your guaran- =~

teed ﬂght to access-fo the sun's raysf
withoyt encroachment), ‘there are no
complete ,answgrs.today. In other areas,
such .as measuring the efficiency of a
.gollector, and’evaluating different com-
there are a few answers, But
anly a’n%xperf -a mechanical ar an ar-
chitestural engineer who has had basij

ground in solar—can give them to you.. x,'

Thgs s Bbecause what is a “smart” Sblar"-k
put;bhasé "for one consumec in one area -
may be:a foolish buy, fc:r a consumar in

- anothér area. *

-if several were selected as-ou

;This bggk‘=§395 not expldin to the con- .
suh‘gér all thg possible components in a
stem, nor all the. systems avallable
dther, it focuses on some of the main
Qperaﬁng CDmpGﬁEntS such as- the col-
Clggtor.” T wooo e

fy i , = b

" Sompe readefrs. may. be disappointed that

observations are not given as to gobd

ofbad. bys. The reader should rem®&m-
ber thati Federal Government does _
not kno '

all the systems avsulTle. and -
tstanding.
it gould be unfair to those whose prod#
u% the government does ,nat currently
know about The qnve‘rnmént should not
be in a position of qwmq arr unfair com-
petitive advantage to"any manufacturer.
This policy, while cerainly cofrect. un-
fortunately prevents our saluting l’naﬁy

important solar piofeers and manufac-
turers. Y .
¥
i
Y 5 .
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' ABSDRBER or AESDREE‘F! FLsATE A surface usually blackened metal in a solar cal-

.~ lector: whn:h absprbs, solar radiation. S _
AéSDR NCE: The soaking up of heat in a solar cglleﬁtm Measured as percenj of

total radiation available.
ACTIVE SOBAR SYSTEM: Any system that needs mechsﬁcal means such as mctars,
pumps valves, etc., to operate, v

AMBIENT TEMPERATURE: Another way of say¥ng hc:w cold or how hnt‘% is cutdaqrs

F =

. BIOCONVERSION: Utilization of dgricultural or. municipal wastes to provide fuel.

[

v

BRITISH TH§RMAL UNIT (Btu): A unit of energy d’eflngd as the amount of energy re-

quired to Heat one pound of water one degree FahrenhEIt ) : - *
COLLECTOR, or SDLAR CQLLECTDR A dewce for receuwng scslar radiation and can-
“verting it to heat.in & fluid. v 4

LCOLLECTOR EFFICIENCY: The fraction of mccmmg radnatncﬂ .captured by «the collector.
St your system captures, half of the ,incoming radiation, yz:u have a system that is 50

s percent efflClEnt Efficiency is jhe capablllty of a collector fo capture Btu's under vari-

ous- climatic EC’!EIﬁIthﬁS Efficiehay" varies acmrﬂmg to cutsnde temperatutes, whether
gkies are ¢clear or, .z::lc:udy, whether it is wmdy or not, and, of course, the duality of the

' callectar There's no way a collector can be 100 pgh:ent efficjent; that is, to capture

all the Bt}g. that fall on the collector; 55 pegcent is good under desnrapla weather
conditions,, ® f .

« COLLECTOR TILT: The ang‘fe measured fn:)m tlsfe' hDrlz.Dntal at whu:h asolar heat (;E)I—
IECtDr is tiled to face the sun for betier perfbrmance

CDNCENTR‘ATDR Ftefletmr or lens designed to focus a large amount of sunshlae into
a small area, thus |ncreasmg the  température. -t

. CONDUCTIVITY: The' ease with which heat will flow through a maternal determined by,
the material's physical characteristics. . Copper is an excellent donducfor of heat; insu-
_lating materials are.poor conductors. < Ty

CQNVECTIDN When. two sutfaces-=@ﬂe hot, the other cold—are separated by a thin
Iayer of gir, moVing air currents ((:Ened cgnvecnaﬂ currents) are estabhshed that carry

1

- haat frd#h the hot to the cold surface. Ca s

EMITTANCE A measure af the heat re-radiated back from the solarcollector. Measured
aSﬂffEGtIG‘i Df the' eﬁenﬁy which wbuld be radiated by a tmally black surface at th . same
_temperature... = - C I

FLUID: Aﬁy substam:e such as air, water of antlfreéze used to Capture heat}m ihe col-
lector.

_GALVANIC COHRDSIDN If you have this in your system, you have. praﬁlefns This is’

()

‘caused when .different rmatals are not |snlatecf properly and a ﬁquld g@@gs@m contact

! i

with both metals. The result is galvanic c:ﬁrrqsmﬂ and repalr bills.

— HELIOSTAT=A mirror used to EE‘HE“CT the sup's rays into-a aajar collactor or furnace. .
HYBRID SOLAR SYSTEM: A system that uses both active and passive methods'to oper-

ate (&.g.. a solar systém which uses.pumps to heat and no#urnalrcodling to cool).
INSOLATION:"The rate uf dolak radiation received per unit ar/eé/
KALOWATT: One thousand watts of power: equal to abfout 14 hprsepower.
IﬂLDWATT-HDUR (kWh). The amount of energy eguivalent to 1.kilowatt of power being
used for 1 hour 3.413 Btu. .
LANGLEY A unit of measuren{em of insolation (Drie l angley é%uals one gram-calorie
per Zuare centmeter ) The langley was named for Amencan astronomer Samuel P
Langley.

“ OCEAN THERMAL: Providing power by harnessing the temperature differences b?—\twrﬂpn
the,surface waters and the ocean depths. =

_PAS,SIVE SOLAR SYSTEM: A system that uses ¢ ra_,vit,yi heat flows, evaporation or other

acts®of Mother Naure to operate without mechanical devices to gnllect and transfer
energy (1.e . south facing windows) y :

PHOTOVOLTAIC: Direct conversion of the sun's energy into electrncity
PYRANOMETER: An nstrumant for measuring solar radiatinn
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B o ‘ RN = _
- \. T o . ‘ . v ' : = :
e " o . 'EADIATIDN Any ijECt that is warmer than its surroundings rad:ates heat waves simi-
. ' B ; *, L lar to light waves, but invisible) and, thus, emits heat energy. .
: -/ ' g N g '~ RERADIATION: After ah object has received radiationPor is otherwise heated, it qftgn
Cee oy ST raradxalesﬁheat Back.JGenerally speaking, matte ‘black surfaces are good absarhers and’
' § - &mitters of thermal radiation whlle white and metallic surfacés are not.
. v ﬁf SELECTIVE SURFACE: A special coating somstimes apphed to. the absarber plate |n
: - o ) "~ asglar collector. The selectlve surface absorbs most of the mccmmg solar energy and
) .o . ; reradiates very little of. it. . :
ey ___ . SOLAR CELL: A deviee, usually made of silicon, that converis sunllght directly mtn
o ~ " -electrical energy. .
' y o ’ * ‘SOLAR CQNSTANT The average améunvi of solar radlanon reaching tlTe ‘earth's atmns—
. : ) phera per. mlfijté This is just under 2 Iangleys or 2 gram- c%@rles per square centi-
- meter. This is Ed’uwalenﬁc 442.4 Btu/hr/fi?, 1395 watts/m? or/.1395 watts/cm?. .
:’ ‘ =) SGLA[? EIGHTS An unresclved legal issue involving who owns the rlghts to tl’g sun's
- rays. R -
” ~ SUN TRACKING‘ Fallcwmg the sun W|th a salar cgllactgr tc) make the collector more
. . % effective. ‘g
S, : ' SYSTEM =FFICIENCY: Btu 5 are lost fmm the time the sun's rays hit the collector to the
’ moment they are used to heat the house or the water supply. The question is how many
‘, ’ ' , Biu's are used in carnpansan to the original number coming in. The answer is the -effi-
: ' ’, crency, of the whole sy,stern This is a very important consideration. )
C. . .THERMOSYPHON; *The principle that makes water circulate automatically between a
* . collector and a 5tarag‘e tank above it, gradually increasing L_,‘ température. '
LY . : ‘.—i . L . 5 é ] i
. ;
& 3 = r .
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s 'SUN TERMS :
K, or THERMAL CONDUCTIVITY: A measure of the ability of a material to permit the
L& flow of heat. It expresses the quantity of heat per hour that will pass through a one-
Q : ~ square-foot chunlac of. inch-thick material when al” F ter’nperature difference is main- .
tained between its two surfaces: K is measured in Btu/(hr)(f#°)(°F)/foot or inch. )
L ol e A measure of the heat flow-through a given thlckness of material. If you knéw a-
; material's K, to find its C, divide by the thickness: .g.. 3" thick insulation with a K of
. , 0.30 has a C of 0.10. The lower the K or C, the higher the “insulating value. { :
] ’ T U, or OVERALL COEFFICIENT OF HEAT TRANSMISSION: A measure of the ability of
' ) a complete building section (such as a wall) to permit the flow of- heat. U is the com-
Y : bined thermal conduction value of all the materials in a a building section. plus air spaces
and air films. The lower the U, the higher the insulating value. U Btu/(hr)(ft*)("F).
' R, or' THERMAL RESISTANCE: A measure of the ability ot a sybstance to resist the flow s,
- ot heat. R 1s simply the mathematical reciprocal of aither (’Z‘qr} U. Thus.
, " R—1/CorR - 1/U
v ! ) .o Insulation products are typically characterized by their R valueq Thus. a specification
- ;A of B-11 megns the insulation displays 11 resistance units Clearly. the highear the R
3 valde, the better the nsulating ability. - .
o . R 15 @ simple common denominatdy for (‘h—‘%((lhln{] rqll mer of mfulatmn and all kmdg
,ﬁ/‘ x.Qf dWP“I g gonstruction For example. all insutation rated R 11 has th@ Fame Ing ulatlc:gr
/’ ) iﬁ"%\% . = ablhtg HD‘:nattFJr what its material or thickness ’ ’F’ : N

\‘1‘ o . * % . ' vii
‘ r ( - g
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nate a good rfiany rlsks and it should help
pmtect yau against possible fraud and
It should familiarize you with
engineering terms used to eyaluate or
d’escribe solar pdeucts But eventually,
if yDu are a smart-consumer, you will

'cnbtaup_ the advice of an expert—a person

: partlcular home.

who can look at your individual eircum-

$tance and give you advice tailoged to vour
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* Thi¢ book will give you many guideline:-\Thls book could not have been writ
- for buying solar systejns, it should elimi-

“helm, If the solar industry reaches

without the .invaluable assistance of

colleagués at the various efergy agencies, -

a number of solar businzgsmen, and the
solar books mentioned in the Bibliography .
The reader should know that | am wgta
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spent raany hours going over the text, and
hig SUQQESIIDHS and. comments were most
*helpful. The solar mdustry is fortunate to
have such an" outstanding professional at the
its full
potential,_ as' [ am sure it will, a great deal of
credit will gt to Sheldon. The menticn af all
these experts is not intended to shift any
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Ever often it seems, ther American .
=very so often it seems Flgure 1. sFlat Plate Callectnr

people learn about a totally new product

in the marketplace. Several years ago, 5 ) .
for instance, the -hand electroni¢- calcu- ‘

lator was but a wink in a businessmaf's )
eye. Now, you can walk into aimest any ' ’ :

retail outlet and purchase one to keep - ' " )
your checking account in balance arﬁ to - Insolation -
help figure out*your income taxes, 5 :

Similarly, it wasn't too long ago when
stereo systems first came on the market- 4
place, and Americans heardra totally rew
language—woolers, tweeters, anti-static. .
devices, distortion levels, etc. To choose
properly. consumers, had to learn what
these terms meant. and then they had to
learn how to compare competing prod-
ucts. Because s0 rgany Americans took
the mne and trouble to learn these essen-
tlals, stereo manufacturers by and large_
-fought for the consumer's business by
selling quality rather than imagery. Two
important results Dccurred—superm%
pmducts -and satlsﬁed customers.

¥
W|II solar evolvg, as stereo did, into a
widespread, beneficial industry? To a
Lgreaf extent, that answer depends upon’
y@u the American consumer. The more
people who take the time and effort. to

_ »

4

become good buyers. the greater the
chance that solar power will reach its
fult r::a'femxsl providing safé, economical
energy to millions of American families.

The solar collector is the subsystem most
people think about whap solar energy is
discussed. This is the component whose
main function is to capture the sun's en-
ergy. Thiere are many types of collectars
available: high performance calle‘;mrs
such as the focusing collecter which
tracks the sun. a vacuum-sealed collec-
tor which has very low hg%ﬁ-‘l, :

more conventional flat plate collectar. Ta
understand the principle upon which a

To be a good buyer of solar systems
does not mean you have to become a
mechanical or an /architectural engineer.
M does mean that at the hight time. you
should call on one of these experts to
give you specific advice for your specific
home But betore you get 1o the point of
bringing in the expert thare isa lot you

can do to decide whether solar is for ‘collector operates. let’ s™>ake a look at
your hbme, and what type of unit is best tha flat plate collector. which has been
for ywour needs used Eiuitiéfssfully‘ far fesidential  and

commerciall purposes
Sgthaps the best place to start 1s with ’
nowledge of hop solar works  and the
/arious main subsystems that make up a v flat plate
solar ;yfrém'whxfh are the oollactor ‘three  main elemeants the

Beyond the casimg and the nsulation the

collector 1sev Figure 1) has

H,{r‘l‘i:r},;rﬁﬁt

;[(jrjg?—_ the vj.t;;.rlhl,;{.;:)f’i Vnﬂtwﬁrl\' and COVET i UV g fhet 7:‘.«llg3ﬁVr1i B
- s . L] &
=ontrols known ta enginesrs as the ahsoarher and
. the ~hannals, in tha rallactss rlate

= L2
Q
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The transparent cover can be made out

of glass or plastic. It is hard to general-

'ize about the advantages and disadvan-

tabes of eachsmaterial because various
products differ in quahty

Is i gparent characteris-
‘é’ je year HDwe;fer. various ..
such as transpars =,
ngth. etc., vary from product to
e same can be said of plas-
tics Some contain high transparency
characteristics for long periods: of time,
while others do not Some turn yglléw‘
reducing the capability to transmil solar
rachation. Some glass and plasthic covers
ar

)]
k]
]
el
Lo
o
] m
sz"
=
W
3

Iy

W
[ad
=

are almost vandal- prgof. while others
Li Jamaged very easly,
Same noneaadnctive matenal should
‘?‘ﬁp.]rj!f"— the cover fmm the frame to

Amrio
2




s . \ i . ;
'™ ; - € . =
# A .
. , E
. -
- o = ~3 = . Y :
# ¥ B 5 5 .= =
L - LA L - SR

Y P 0

fn selecting collectors of different mate-
\riéls! the c@n}sumer’shomd ask for test
reports that show .anticipated durability
and transparentcy _ ¢characteristics. You
‘can then give these reports to your en-
Qineering consultant for evaluation.

The transmrént_::aver serves many puf-
poses. lt-kéeps outside air from carrying
away the heat that has been trapped. It
also“keeps out the wind and the ele-
ments, protecting the inside components
angs reducing energy loss by‘ convection.
In warm "areas, oné cover is usually all
thal'is necessafy, But in cdlder climates.,.
two transparent covers or insulated glass
are generally considered necessary.

Here is how the typicéliﬂat plate collec-
tor works. Solar radiation passes through
the transparent cover (a small portion is
absofbed or reflected off the cover's sur-
. y Y :

face) and hits the absorber plate. Most
" of'the radiation”is absorbed by the plate

-and, picked Tip by the fluid (air, water, or . -

other liquids) passing through the chan-
nels-in or against the plate. Some qof the
radiation is reflected off ‘the plate back

to the coves—how much,,depends upon -
the ‘absorbing and reflecting character-

istics of the coating on the collector
plate. The better the_absarbing quality,
the more radiation. captured; the “less re-
flected Back' to the cover.,Speci ¢oat-
ings have been™dewelope, which are
highly absorptive with tow™reradigtion.
Don't be turned off by a_collector plate
because-it is black or a dirk color; dark

colors absorb radiation much better than .
light colorg. Conversely, you can't always’

fell by the oalor whether the coating has
the desired selectivity characteristics.’

" however, some portign of the incoming

‘Some manufactyrers aré develpping what
is known as selective surfaces for tHe, -
collector plate. These are 'not painted,
but rather specially coated metals that
l'appear to bey a technical improvement *
over flat plack paint because_reradiation
losses are decreased. Selective sutfacds .
cost .more init'i,ﬁlly than flat black paint,
and the ‘extra cost must be waighﬁf\'ﬁ
agdinst, the value-of increased &fficiency .
-and’ the life expecfancy of the coating.
No matter what coating or metal is used, . °

radiation will be radiated back, and of
fhat portion, the tra sparent cover-either
will allow-some to pass throGgh 6r ab-

sorb the regt. The rsdson for two-trans-
parent covers in sofe collectors is to
improve the insulation, just as storm win-
dews. on—your house reduce the loks of -
heat tFrough the window. More thamtwo. |
covers are not ﬁa\céssary. Still other por-, _

) '

#

3 -

/QQﬁVEEﬁDﬂ: When two surfaces—one hot,
b

Conveetion

1 Figure 2.—How a Flat Plate Co"eé:k}r Works

y a thick layer of air, moving air currents (called convection currents)
' .are gstablished that carry heat from thé hot to the cold surface.

N -

the other cold—are separated

/

Insolation

~ Conduction

-Condygtion: Heat will: flow through any material, the rate determined -
by the physical characteristics of that material
called conduction Copper is af excellent condustor of heat, insulating A
materidls are poor conductors. '

This heat transfer is
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iThla Salar Syatam will Handle Llp To 80 Farcant of Yaur Heanng Naada}-

Beware of anmpllsnc claims. Thay gaﬁarally hava a catah Tha abava claim may only apply 1o’
hamaa that hava extravagant maulatmn Balaw is a more madaat and mara accurate alanm

. heat. ¥ T - ¢
® Desired length. af use. C
® Temperature and source of water sup- '
ply. - . O
i Tha presence or Iack of a wmd barrPer. ,‘ -

- Gn a Gaad Suany Day, Thla Salar Systé‘m \MII Handla
Eatwean 40 and EO Parcem of Yaur Haahﬁg Naada .

For space haatin'g and cooling,. the fol-
lowing mformatlan is needed:

® The Dnantatlan af tha house.
@ Floor area of the home, and the num-,

- ber af'atariaa. - - ; FULL
® Type.of construction used, type and WARRANTY e
¢ .extent of insulation. . s

== This " produgt is guaranteed
> against_all defects in construction
and againstggrrosion for a period

® The mean U valué or heat loss of the
“hohie, maludmg |nf|itrat|aﬂ and ventl-

i IFatan  bills and rat Bi 5.years. Mann acturer will pay
_ ra\,_naua 111S ang rates. . for all labor and parts caata to
'@ Desired tamparatura levels. -

Carract prablama

Eé';fgg the “weather aﬂd specific use
*data, topographical information. latitude,
altitude, and description of the specific “
alta—=hms ‘trees, valleys, etc.—will also : '
be needed. . )

_If you buy g solar system without taking .
-all these factors into account. then, .
-frankly, you are gambling. . )

£

e .

Actially determining the amount of Btu's O
delivered is a rather complicated proc- . .
ess, and raadars may want to skip the o
following aXplananaﬁ But you may ‘want . ' .

-to-lock at how one ‘manufacturer calcuy- o e e .-
lates Btu usage. :

O

ERIC | |
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Liﬁo;ff:la Costing = - " _ s

/

s 4 .

Life cycle costing is a method whereby
the total costs of,a product can be mea-
sured against the annual savings, showing
the buyer approximately when his or her
investment is paid for. The above is a hypo-
thetical example showing some key criteria
in such an evaluation,

a -

) $500
annually

O

s ERIC
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Maintenance and -
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Interest . Taxes - Depreciation |
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These
factors .
could
be
decisive.

C

Energy

|~

Inflation

Ist

year year

2nd

3rd
year, ete,

Annual Fuel Costs

Savings

28

Annual Costs . — 7= == im — e e e —

h

. Apg;ec/iaticm

1

Incentives

Annual — ——



- . . . or

Annual Fuel Savlngé Calculation Procedure

i’

A

The fallgwmg pracadure is used to- determme precise fuel savmgs fc:r specmc collector

areas:
s Ry .
B Ngmenﬁlature

Design Load - “The design heatlng lcad of the residehce or cc:mmerc:al bmldmg z:f
: e mterest :
- Desig;é-femperamré -The winter outdoor design temperature for the building location (i.e.
- ~ : gﬂé‘;e _ in Denver the Design Temperature’ = 0°F)
E ' : ' * Internal Heat Gain - The internal heat gain of the building due to lights;latgupéncy and
machinery. For residences this is generally assumed to be 0.

_ A g - The collactor area in square. feet *- . . )

¢ C - ~UA'- The heat loss per degree day of the burldmg This number is Dbtamed from the Design -
Load. Multiply the Desugn Load by 24 hours and divide the product by the design
T(70 - Design Temperature).

o -

s

- - S qu - The useful heat gaiﬁ from the collector on a per square foot Sasis. THe dimensions of
*  this number are BTU/ft? - month. - ‘ .

dg dys/mnth The 30 year average degree days( per month where dg days

@c/\ }, . (65 - Tmﬂlmum Tmmlrnum) T maximum = gallymaxlmumtempérature
2 te

i

T .. ciaily' minimum temperature. -
minimum

These numbers are tabulated by the Natn:mal Weather Services,
‘ £ . _— Heat Lnad - Tha total average heat load per month whn:h equals UA = dg dys.
Procedure ‘ .

The Design Laad is taken directly frgm the Heat Loss Calculat:an The Design Temperature
is taken from ASHRAE or Manual J. The Internal Heat Gain is obtained from the Heat Loss
and Gain Summary for a commercial building. The Internal Heat Gain in such a summary is
usually given in BTU/hr, and must be converted into. ETU/MDnth To do this, the Internal
eat Gain in BTU/hr is multiplied by the number of haurs per month the heat addition to the
buildiﬁg is occuring. For example, if the internal heat gdin from lights and people 1s given as
10,000 BTU/hr for an office building, then the total for one month is:,

- b B hours vork o .
b ~ It Hu.Gn = 10,090 BTY 8 hours, 21 working days . 180,000 BTU/month

hr day month

CalR
i e

The fJ:ér of a building 1s the heat loss per dg dy of the building and 15 obtained directly from
the design heat load as explained under Nomenclature above. This calculation assumes the
building is to be kept at approximately 70°F, and if this 1s not the case. the perfarmance
chart cannot be used directly.

. gu and dg dys/month have been tabulated for several locations in Table

The tabulated values of yu and the collector output n BTU/Sg Ft per month are entered in
Bae o T Column 1 of the percent annua! fuel savings worksheet (Workshest th

O

[MC 20 19
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éalumn'z is the tc}tél‘:ﬁeat gain from the collector andis obtained l:ymuit%plying qu by A.ﬁ‘ .

4

Dg dys/month a%e_entered in ColumAn'3, - _ £ ; ‘ e, e

“the \:alleélqr area.. - : . . : : L : iy 6

¥ =

o

. i . Lo = & - L . ' . o

~ Column 5 is the portion of the total heat loss which has to be met by the heating system. 7 S

~ subtracting Column 6 from Column 5,.dividing tha product by Column 6 and muitiplying by . A
2100 percent. The annual percentage of the load carried by solar is obtained similarly 16 the : ) (

- cost -effectiveness viewpoint can be selected The worksheets provide the following

e : 1,200, 761

E

‘These numbers are obtained by subtracting thé internal heat gaj

Column 6 is the portion

. temperature is 10°F. These wcrksheeté show performance for colléctor areas of 500 square

from the total heat ioss
caiculated in Column 4. If the ditference is negative, enter 0. ST
of the heat load met by the back up system. It is obtained by )
subtracting the: numbers in Column 2 (the total heat gain from the collector) from the . )
corresponding numbers in Column 5 (the Heat Idfad). If this number is negative, ther the ' ' :
solar system hasgsstisfied the entire load a@z entered. N o

e . . = / ) . Lk

Column’7 is the percentage of the load carrié by solar for each month and is obtained by

onthly percentages. The total from Column 5, dividing the product by the total of C:r:ngmn
afd’ multiplying by 100 percent.

F :

Worksheet Il - Sample Problems

Sample Worksheets A through E provide ﬂétails for Worksheet I1 use based on a house in
Boston, Massachusetts with a desigr-heat ioad of 68,790 BTU/hour. The design ambient’

feet. 1,000 square feet, 1,200'square feet and 1,500 square feet. It can be clearly séen that as L

collector area increases, the number of months in which the Solaron system provides 100 &
percent of the monthly heatiﬁg'requiremem increases from three months at 500 square feet

to five months at 1,200 square feet. It also becomes apparent when totaling the percent of

solar heating from 500 square feet of collector at 39.8 percent and from 1,000 square feet of

collector at 67.1 percent, that more than doubling the coliector area-does not necessarily ;
double the percent of total heating provided by the solar system. This is, of course, a . ; é
function of climatological data. From such a presentation, the proper collector area from a

summary for the sample structure: -
Collector Area Square Feet % of Total Heating Provided by Solar
500 . 398
800 , : 56.8
1.000 671

1,500 858 ' .

Source Colorado State University

O
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\sr ATE Xum STATION |JuLY]AUG. | SEP. 10CT. [NOV. [DEC, Juar. [apr. [ may [sune|annua -
R ALA. BIRMINGHAM v -0 ‘o 6 93] 363] 555 Je3l.108] 9 0] 2551
HUNTSYILLE o 0| 12| 127} 426] 663 434| 138] £19 o| 3a70*
s MOBILE ol o ol 22| 213] 357 211 42} of o] 1560
r MONTGOMERY. \ 0 o] o] é8] 330 .5%7 316} 1 90 ol - .o} 2291« -
ALASKA A;,HDRAGE - 245] 291) 516| 930(12B4}1572 1283} 879 592] 315)10864.  °
ANNETTE\ " .322 208| 327} s67| 738| 899] 843| 648] 490| 321| 7069 '
. BARRO¥ |\ 803} 840|1035|1500]1971|2362 2468|1944] 1445| 9s57]|20174
BARTER 18 735| 775( 987 |1482]1944]2337 2477119231373 92419862
BETHEL- - 319| 394] 612]104211434]1866 165511173} BO6| 402]13196
: COLD BAY 474 425] 525] 772| 918]1122 1122)] 951} '791| 591| 98B0
C e ~  CORDOVA aee| 391] s522] 781]1017]1221 1113| 864] 860| 444] 9764
- . FAIRBANKS 171].332] 642]1203)1833§2254 1739]1068] 555) 222114279
JUNEAU , 301) 338 483 725| 92111135 1073 810} 601 381| 9075
. KING SALMO ,3131 322] 513) 9081129011606 1411] 966) 673 408}11343.-
KOTZEBUE' 381| 446| 723]|1249|1728})2127 2080]11554|10574 636]16105
MCGRATH 208| 338| 633)1184]1791]12232 175811122| 648| 25B8|14283
NOME 481 | 496| 693|1094]1455{1820| 1770{1314| 930] 573]14171
- v i\ . SAINT PAUL: 605| 539] 612 862| 96311197 1265|1098| 936{ 726|11199
: - SHEMYA 577| 475] s501| 784| 876]|1042 1011} ‘885 837| 696] 9687
© = -~ YAKUTATS 338 347] 474| 716}.936]1144 1042) 840] 632 435{.9092.: .
ARIZ FLAGSTAFF 46 68| 201}, 558B] B67]1073 911} 651} 437 180) 7152
- PHOENIX 0 0 o] 22| 234] 415 2171’ 75 0 0| 17865
PRESCOTT 0 0 27| 245 579} 797 605] 360] 158 15| 4362
TUCSON 0 o o| 25| 231] 406 242} 75 6 o| 1800
: _ " -WINSLOW ! o] . 0 6| 245] 711]1008 70| 601] 291} .96 0|.4782,
. YUMA o] .0 o o] 148] 319 8| 130] 29 0 o 1217
) ’ ARK. FORT SMITH L0 o| 12] 127] 450] 704 96| 456] 144] 22 0} 3292
! ~ LITTLE ROCK F 1 0 gl 127 465] 716} 577| 434] 126 9 o} 3219~
i # TEXARKANA ) 01 .0 0 78] 345] 561 168 350) 105] 0 0] 2533
: CALIF. BAKERSFIELD o] o ol 37| 2sz2| soz2 : 267| 105} - 19 ‘0f 2122
BISHOP o] o 42} 248} 576} 797 566 539] 306| 143 36|, 4227
BLUE CANYON 34| 50| 120]| 347] 579| 766 781| 791] 582 397| 195]| 5507
BUREANK 0 ] 6| 43p 177] 301} 366] 277| 239] 138] 81} '18]\1646
EUREKA tod 257) 2s8| 329| 414| 499 ) 505| 438]| 372} 285] |4643
» FRESNO ( ol o] 78] 339 558 ) 319] 150] s6) .0 492
LONG_BEACH ol 12| 40| 156] 288 97| 267] 16| 90
LOS ANGELES ' 8] 180] 291 02| 288] 219]. 158
MT. SHASTA 696) 902 A4| 738} 525]| 347
OAKLAND -309] 481| s527| 400| 353] 255} 180
POINT ARGUELLO 291]| 400| 474| 392) 403| 339] 298
. RED BLUFF’ 318]| 555| e05| 428] 341| 1es| .47
SACRAMENTO 363| 577| 614} 442] 360{ 216| 102
SANDBERG 480| 691| 778) 661| 620| 426| 264
_SAN PIEGO. 5| .. J0 123) 251] 313 249| 202| 123] &84
SAN FRANCISCO CAR 306| 462| so8| 395| 3ea| 279 214
SANTA CATALINA 16 165) 279| 353| 308| 326} 249] 192
SANTA MARIA 99} .'79] 270| 391] as9| 370] 363] 282] 233
COLO. ALAMOSA 55) © ®9 1065| 1420f 1476] 1162] 1020} 696] 440
COLORADD SPRINGS al|* “2s 8z5]1032]1128] 938l Rroe3} 5821 319
NENVER ¥ ] a1a9]| 10358 1132] 938] ®B7| 558] 288
. GRAND JUNCTION ol 0 THEITI113)1209] Go7] 729] 387] 146
PUEBLO of " o] 750] 9s6l1085|5871] 772] 429 174
= CONN. BRIDGEPORT of. o f15] a9H6]|1079] 966] B53| 510] 204
.HARDFORT Lol 6]l 99] 3721 711]1119)1209]1061] 899} 495] 177
NEW HAVEN ol 12] 87| 347| e4s}1011)1097] 991| 871] 543 245
DEL.. WILMINGTON Lo ol 51l 270] asu] a27| aso| 874] 73s] 387| 112
+ 0 FLA. APALACHICOLA ) 04 al 161 153] 319] 347 260! 180 33 0
DAYTONA BEACH - 0| 0 0 ol 75 21| z48| 190{ 140] 15 ]
FORT MYERS 0 0 0 4l 241 109 146} 101 62 0 0
- JACKSONVILLE G0 n of 12| r44] 310] 332 246] 174] 22 0
,f KEY WEST -0 0 0 0 0 28 40 a1 9 gt 9]
[LAKEI ASND K¢ 0 0 0 57 164] 1951 146 aa 0 0
MIAMI REACH - .0 0 0 0 of 40] 56| i6 9 oy -0
ORLANDO ‘a 0 (8] 0 72| 1981 220{ 163 lus [ 0
. PENSACOLA 0 0 ol 19 v9s| asal doo| 277] 1m3| 36 0
ALLAHASSEE 20 0 ‘0|l 281 198] 360] 37a]| 286| 202] 3e 0
. - TAMPA - Y 0 0 o &0} 171] 202} 148 102} -0 0
WEST PALM BEACH L 0 0 0 6 ﬁﬁ\\ w7 ea)l nl o 0 C
o 1 21
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f"’, Normal Total Heating Degree Days {Base E_Sél, ‘ - o "
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SFATE AND STATION JJuLy|Auc. |sep.|ocT.|~ov.oEC . JAN.} FEB.| MAR.| APR. .HAYIJUNEIANNUAL
GA.’ ATHENS o] o 115] 405] 632) 642] 529] 431 {141] 2 0| 2929
ATLANTA 0 0 1271 414 -626] '639] -529| 437 \es8 -0{ 2983 -
AUGUS IR 0]~ -0 . 78| 333 -552| 549| 44s| ‘350 |90 ‘0] 2397 -
- CorLuMsugY:- o] o 871 333|. 543| 552| 434| '338] 96| o| 2383
MACON v 0 of 1. 711 297{ 502} 505| 403 295| 63 0} 2138 -
ROME - .01 o} 1611 474 701| 710| 577 4e8| 177 0| 3326 "
SAVANNAH . 0 0 471 437 437| 353| '254| 45 0] 1819 y
- THOMASVILLE- - 0] « o 254, 366| 394) 305/ 208] 133 0| 1529 o
. IDAHO BOISE _ O~ 0f 415 1017 11113] 854 722| 438 81 |° 5809 ’
IDAHO FALLS 46w 161 34} 2 623 37.0:/1538)1249] 1085,. 651 8475
IDAHO FALLS 42NW | . 164 "40| 282| 648 132'1160011291] 1107 - 657 : 8760
. LEWISTON: freqf 012231 403] 756] 933]|1063| 815=604( 226 . 5542 -
 POCATELLO vaf o 12| 493 900]1166|1324]1058[ 905| 555 7033
‘TLL. CAIRO 201" 0] 36} 164| 513| 791| 856 680| 539] 195 3821 -
CHIGAGO | L Q- -0 81] 326] 753/1113]1209)1044| 890 480 6155
MOLINE - 0p v91 99] 335] 774{1181]1314]1100 918( 450 6408
PEORIA “o{: .. 6| 87| 326 759]1113 1218§1025| 849 426 6025
ROCKFORD &| .91 114| 400{ 837(1221{1333|1137| 961] 516 6830
SPRINGFIELD L o}: o]. 72] 291] e96l1023 1135 935| 769| 354 54297
IND. " EVANSVILLE ' 0 O 661 220] 606| 896| 955| 767| 20| 237 4435
FORT WAYNE ¢ 0 91 1051 378] 783(1135]|1178)1028| 890] 471 6205
INDIANAPOLIS 0 Of 90| 3161 72311051)1113} 949| so9| 432 5699
* SOUTH BEND _ 0 8| 111} 3721 777]1125{1221] 1070} 933 525 6439
IOWA Burlington . -0 -0) 93} 322} 768)1135{1259]1042] 859| 426 6114
DES MOINES SOF .9 99| 363] 837(1231]1398|1163| 967| 489 6808 .
DUBUQUE 121 311 1561 450 9061287 |1420{ 1204|1026 s46 7376
SIOUX CITY . 0 9| 081 369 867/1240)|1435| 1198 989| 483 6951 ¢
WATERLOO 12| 19| 138] 428] 9n9|iz296]|1460 1221|1023 531 7320
KANS. CONCORDIA .0 of s7] 276} 705 ho23{1463) 935 781 | 372 5479
DODGE CITY 0 01 331251 666 939/1051| 840 719 354 4986
GOODLAND 01 &6 811 381) 810 1073]1166{ 955 ) 884 ] s07 6141
‘TOPEKA 01* o) 571 270| 672 | 9801122 893 | 722 330 5182
~ WICHITA Of -0} 33] 229! 618 [ 905(1023] 804 | 645| 270 4620
KY. COVINGTON q( O 751 291] 669 | 9831035 893 | 756 | 390 24 | 5265
LEXINGTON 0, O 54| 239| 609 | 902| 946| 818 685] 325 0] 4683
LOUISVILLE-" 0 Of 541 248) 609 890 930 818 682 315 9] 4660
LA, ALEXANDRIA 0 0 O 56| 273 ) 431| 471 de1| 260| &0 07 1921
BATON ROUGE o 0 O 31f 216 | 369 409 294 | 208 33 0] 1560
BURRWOOD 0 .0 0 ol 96 214| 298] 218|. 171 27 0| 1024
"LAKE CHARLES® 0 (o} 0 197 210 341 381 274 195 397 01.1459
. NEW ORLEANS 0 0 0 191 1921 322| 363] 258 192 39 0] 1385
SHREVEPORT 1 o OF 0 47y 297 | 477{.552]- 426 304" 81 ) 0] 2184
MAINE CARIBOU 78| 115) 336 6821044 [1535 16901470 (1308 ] 858 | 468 183 | 9767 i
" PORTLAND . 121 531 195| 508) 807 [1215{1339{11821042| €757 372 | 111 ] 751) ’
MD. BALTIMORE 0 O} 48 264| 585 90s| 936) 820 679| 327 90| - o] 4654
FREDERICK 0 01 66f 307[ 6241 955| 995| 876| 741 38a| 127 | 12| 5087
MASS BLUE HILL onsy] ol =22} 108f 381| 6901085]1178]1053| 936 570 267 69| 6368
BOSTON 0 J| 601gll6| 6031 98311088] 072} w4a6] 513} 208 | 36| 5634
NANTUCKET \\é 22 93|™32| 573 |-896[ 992 941) 896 621 384 | 129 s89)
PITTSFIELD 25| 59t 2191 524 831(123111339)1196]1063( 660 326 | 105|-7578
WORCESTER 61 341 1474 450} 774 1117211271|1123] 998] 612| 304 | 78| 6960
MICH. ALPENA 681 1051 273| sao| 912 [1268|1404[1299]1218 #77] 446 | 156] 8%06
DETROIT (CITY) 0 O 87| 3601 738|1088(1181|1058| a36| s22| 220 42| 6232
ESCANABA 591 871 2431 539] 924 \1293|1445(1296[1203] 777| 456 ] 159] a1a4
FLANT 16 40 159} 465| 843 \?12 133011198 11066| &39| 319 90| 7377
GURAND RAPIDS 9 28] 135 434] 804 1147|1259 1134 11011] 579 279 75| 6894
LANSING &l 22| 138] 431 s13(1163f1262[ 1142[1011| 579] 273] e9| 6909
MARQUETTE 59 Bl1| 240| 527 93612648 1411] 1264 1187 (’“77'1 46K 177| 4393
MUSKEGON 121 281 1201 400) 762f1088] 1209] 1100} 99s(' s94] 310 78] BE9E
SALLT STE. MARIE 961 105] 279 5801 951]1367] 1525 138011277] 810] 477 | 201( -9048
MINN. DULUTH 711 1091 3301 63211131 f1s81f1745(1518[1355] 840) 490] Vo8| 10000
INT FALLS Ty n12g 3631 791f1236{1724( 1919|1621 [1414] 828) 443] 174] 10606
MINNEAPOLIS 220 310 189] 50501014 J1454[ 1631 1380(1166| 621] 288] 81| 8382
ROCHESTER . 251 341 186] 4741100511438[ 1593|1366 1150] 630] 301] o3| 8208
SAINT CLOUD - 2R 471 2251 549l 10651500l 1702] 1445 12217 aesl 3261 105] Ru79
Q
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1155, JACKSON 0| o| “ol es] 31s5| soz| s46] 414] 310| 87 . 0| o] 2239 -
" MERIDIAN - 0l 0 o] -81] 339 s18] s43].417} 310| 81]. . of o] .2289 |
. VICKSBURG o] .-0 ol- 53] 279 462| 512| 384] 2Z82| = &¢ .0]- 01 2041
* - MD. COLUMBIA ol o] s4] 251] es1| 967 1076] 874 716] 324 121 12] 5046
KANSAS = 0 ol 39| 220 e12]. 905] 1032] 818] 682| 294] 109}° 0] 4711
ST. JOSEPH- o 6] 60| zas| 708{1039|1172] 9249] 769| 348] 133 15| 5484
ST. LOULS 0 ol 60 251] 27| 936/ 1026{ 848[.704{ 31Z| 121 15| 4900
SPRINGFIELD o| o] a5} 223] eoo| 877| 973] 781].660] 29I] 105] 6] 4561
~ MONT, BILLINGS: & 15| -186| 487 897]1135{:1296]1100] 970| 570] 285| 102} 7049
< , GLASGOW 31 |7 47| 270| 08| 1104]1466) 1711]|1439§1187] 648| 335| 150] B996
e o *  GREAT FALLS 28.] s3] 258] 543{ 921|1169-1345f1154]1063] 642] 384] 186] 7750
; HAVRE ' =t 7"28] 53] 308| 595 1065] 1367| 1584 r364f 1181, 657) -338] 162] B700
C  HELENA s 21| 59} 294] e01) 1002) 1265 1438] 1170]1042] 651]~381] 195] B129
KALISPELL 50| 9a] iz21 65% 1020 1240 1401 1134] 1029 639{ 397| 207| 8191
- : MILES CITY . -6 6|l 174] s0x 972] 1294 -1504| 1252| 1057] 579 276] 99| 7723
L . MIS50ULA Y A4| 74| 303] 654 1035)1287} 1420]1120] 970 &21] 391 219] 8125 -
NEBR. GRAND, 15LAN 0 6] 108] 381 B34| 11727 1314 1089] o8] 462].-211] 45| 6530
LINCOLN 5( 0 6] 75| 3oy 726f1064 1237|1016] ®34] q02) 171} 30| 5864
} NORFULK _ 9 ol 111] 397 #873) 1234 1414] 1179 983] 498| 233] 48| 6979 _
’ NORTH PLATTE 0 6] 123] 440 8831164 1271]1039] 930] 519 248] 57| 6684 :
3+ . ... _OMAHA s ... .- o). 12} 105] .357].828).1175] 1355¢1126] 939]|_465] 208 42] 6612 . ..
= SCOTTSHLUFF 0 o| 138] 459 876[1128] 1231|1008} 821| 552]| 285 75] 6673
VALENTINE 9| 12| 165] 493] 942|1237{ 1395}1176]1045| 579|. 288 B4 7425
NEV. ELKO 9| 34f 225) s61] 924{1197| 13141036} 911| 621] 409 192 7433
v L. ELY - 28 |- 43| 234 592 939f1184| 1308} 1075] 977) 672] 456 | 225] 7733
LAS VEGAS 0 0 ol 78]. 387| 617 esB] 487 335| 111 6 o 2709
. _REND 43| 87| 204 490| Ho1{1026| 1073) 823] 729| 510|357 | 189] 6332
! " WINNEMUCCA ol 34| 210| s36|, 876} 1091} 1172] 916] 837f 573 | 363 | 153 ) 6761
: N. H. €(Q5CORD . 6] 50 r77] sos| s22|1240) 1358fj1184]1032| 636| 298| 75{ 7383
. MT. WASH, OBSY. 493 | 536 720)1057) 13411742} 1820) 16631652} 1260 | 930 | 603 13817
CONL A,LANT?EﬁgI*Y 0 0| ~a9| 2s51| 549| 880] -936] 848] 741) 420]| 133} 15} 4812
NEWARK 0 o| 3ol 248| s573| 921] 9B3| 876 729| 381 ] 118 0] 4859
’ ‘TRENTON ! 0 o| 57| 264| s576| 924{ 989] B85} 753] 399 ] 121 12 { 4980
N. MEX. ALBUQUERQUE 0 ol 12| 229] e42] #e8] 930] 703§ 595] 288 | 81 0{ 4348
4 CLAYTON Q 6{ 66| 310 99| B99| 986| w12] 747| 429 ] 183 21] 5158
T RATON 9| 28] 126 431} 825]|1048]1116] 904 834| 543 | 301 | 63| 6228
ROSWELL 4 0 ol 18] 202| 573} d06] 840] &41] 481] 201 |._31 03793
SILVER CITY 0 ol . & 183) s25] 729} 791| 605} 518] 261 | B7 | * 0] 3705
N. Y. ALBANY o 19| 138} 440 777|1194]|4311]1156] 992| 564 | 239 | 45| 6875
~ BINGHAMTON (AP) 22 | 63| 201 471]. B10|1184)1277|1154}1045) 645 | 313 | 99| 7286 |
. BINGHAMTON (PO) 6| 28] 141] 40s8| 732]1107}1190f1081] 949] 543 | 229 ] 45| 6451
BUFFALO 19 ] 37| 141] 440f 777]1156|1256{11451039} 645 | 329 | 78] 7062
CENTRAL PARK 0 o| 30 233| 540} 902| 9s6| 8B5] 760] 408 | 118 914871
J. F. KENNEDY INTL{ © o) 36 248| 564, 933|1029| 935] 815 480 | 167 12 ] 5219
L - o LAGLARDIA 4 0 0| 27] 223] s528) 887| 973] 879 750 414 | 124 6] 481
ROCHESTER 9] 31 126 415, 747 |1125)1234|1123 fio14| 597 | 279 | au'| 6748
SCHENECTABY 0| 22 123} 422| 756|1159)1283[ 1131 970} 543 | 211 | 30| 6650
SYRACLSE 6] 28| 132] 415| 74411530 1271|1140 1004 | 570 | 248 | 45| 6756
- N C. ASHEVILLE ] ol 48] z45{ ss5s| 775| 784| esa| s92| 273 | &7 of 4042 7
) CAPE HATTERAS 0 0 0 78| 273 521| 580| 518 440]| 177 25 o] 2612
CHARLOTTE 0 0 6] 124) a38| 691| 691) 582 481 | 156 | 22 ofal9
GREENSBORO 0 o} 330 192| s13) 778] 784| 672 552 234 | a7 o[ 3805
' "RALEIGH 0 o121} 1864) 4%0] 716] 725] 6167] 487 ] 1807 34 0] 3393
WILMINGTON ) 0 ol 74| 291 s21]'s46} a62] 357] 96 0 0y 2347
WINSTUN SALEM 0 o) 21171 a83] 747} 753| 652 524 207 | 37 013595
N DAK. BISMARCK 34 ) 28| 222) 57711083 {1463)1708 1442 J1203| 645 [ 329 | 117 | 8851
. DEVILS LAKE 40 | 53| 273 | 6421191 1634 (1872|1579 1345 | 753 | 385 | 138 | 9901
. FARGO 28 | 37 1 2195741107 1569117891520 1262 | 690 | 332-) 99 ] 9226
WiLLISTON 31 | 43| 261 § 6011122 1513|1758)1473 f1262 | 681 } 357 | 141 | 9443
OH1O AKRON 0 o] 96| asi| 7261070 1138] 1016 871] 48a] 202] 39} 6037
CINCINNATI 0 ol sal zas| e12} 921] 970] 837 701| 336 118 3| 4806
CLEVELAND g| 25| 10| 384] 738 |1088f1159)10a7 ] S1n| 552} 260 | 6] B351
COLUMBL S ’ C 0 [ 24 347 71410391088 949 HOY| 426 171 27 5660
DAYTON 0 3 78] 310| 696 ]|1045[1097]| 955 RN9| 429 ] 167 30.1 5622
MANSFIELD .ol 22| 114] 397 7es 10| 1169)10a2] 924 sa3 | 2a5| 60 ] 6403
SANDUSKY ol 8| ee) 313] esajioaz|1107] s91] Be8] 495| 198 36] 5796
TOLEDO ol 18| 117] 406| 792|1138]1200]1056] 924| 543 242§ 60| 6494
Y OUNGSTOWN 6] 1e] 120] 4vz] 77i]r104f1veaf1047] 9211 540| 248] 60]'6417
Q 23
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B . < ) / ' ! .
- &
s A Y ) . 4 ? - —
— — ———— . e T o . ) ]
STATE AHD STATIQN JULY AUG,[SEP QCT INDV IDEC IJAH FEB. [MAR.:|APR, | MAY |JUNE ANNUAL
“UKLA, OKLAHOMA CITY 0 .0| 15| 1641 498| 766] 868 664] 527 189 34 0| 3725.
© TULSA © . . 0 0f - 18f 158f 522} 787| 893| 683] 539 213]. 47 ;- 0| 3860 b
OREG. ASTORIA* 46 130} 210} 375 561 | 679]| 753| 622| 636 480 | 363} 231 5186
BURNS' . ; 12 371-210f 5151 86711113)11246] 988| 856| 570| 366 " 177 | 6957
EUGENE i 3¢ 34| 129|. 366| '585] 719] mo3] 627 589] 426| 279 . 135] 4726 ot
- MEACHAM ' B4| 124} 288] s580| 918 109111209 1005| 983f 726 527| 339 7874 '
MEDFORD" 0 0 78| 372] 678 871| 918| €97| 642 4321 242|° 78] 5008
PENDLETON -0 0] 111{ 350 7111 BB4}1017{ 773| 617 396| 205 83| 5127
PORTLAND, 251 ,-28] 114 335 5971 735 425 6441 586| 396 245| 105 4635 s -
+ ROSEBURG 22 16} 105{.329] 567| 713 766} eos| 570 405|267 123]| 4491 . )
SALEM 37 311 111 338] 594 729 822| 647| 611] 417| 273] 144 4754 i J iy
SEXTON. SUMMIT 81 Bl 171 443] e666| 874| 958| 809| 818| 609| 465 279 6254 “ -
PA.. ALLENTOWN .0 o] 90} 3531 693110450 1116]1002] 849] 471] 167| 24 5810
ERIE - 0 25| 102| 391) 714]|1063]| 1169]|1081| 973 585 288 60| 6451 . :
_HARRISBURG 0 0 63| 298| 648]| 992)1045| 9207| 766 396 \fd 12{ 5251 L
®PHILADELPHIA ol - o 60| 291 e21f 964|1014] 890| 744] 390 1 12] 5101
PITTSBURGH o 91 1105{ 375| 726]10631119|1002| 874| 480( 195] 39 5987 .
"READING 0 0| 54)-257|' 597| 939]|1001] 88s| 735] 372} 105 0}.4945 * = | o
SCRANTON o 191 1321 434] 762]1104|.1156]|1028| 893] 498 195{* 33| 6254 ~ . PR
-~ WILLIAMSPORT = -~ O 91711173751 717|1073|1122) 1002] 856 468] 177 24| 5934 ﬁf
R. 1. "BLOCK 15, 0 16 78| 307 594]| 902|1020| 955| 877 6121 344 99| 5804 :
PROVIDENCE 0 16 961 372]| 660|1023|1110{ 988 B6B| 534} 236 51] 5954
5. C. CHARLESTON - o o 0 59| 282 471| 487| 389 291 54 0 0| 2033.
COLUMBIA ~~ o 0 0 84} 345] 577) 570{ 470] 357 81 0 o| 2484 e
FLORENCE - 0 o 0} 78] 315| §52| 552 459| 347 B4 0 0| 2387-
GREENVILLE o o 0| 112} 387] 636 648| 535| 434) 120] * 12 0| 2884
SPARTANBURG o] o 151 1301 417} 667| 663 560| 453] 144| =25 0] 3074 )
5. DAK. HURON s 9 12| 165] 508|1014]|1432] 1628|1355 1125] 600| 288 87| 8223 !
RAPID CITY 22 121 165] 481 897)11172) 1333|1145 1051} 615| 326 125 7345 .
510UX FALLS - 19 25|,168| 462| 972;1361) 1544|1285 1082] 573 270| 78| 7839
TENN, BRISTOL - 0 0 51| 23e6] 573] 828] 828] 700| s98 261 68 0] 4143 =
CHATTANOOGA 0 0 18] 143| 468f 698| 722| 577| 453 150 25 0] 3254
KNOXVILLE s 0 o 30} 171] 489] 725| 732| 613| 493| 198] 43 0| 3494 '
MEMPHI S 0 01 18f 130| 447 698] 729| 585 456] 147| 22|. o] 3232 N
NASHVILLE 1 o o 30| 1581 495 732] 778] 644| s12| rsa| - 40 D§f3578
0AK RIDGE -0, 0 39| 192]| s531| 772 778 669 552 208 56| @7 '3817 . -
TEX. ABILENE o OF~ oF .o0| "99! 366{ 586] 642| 470| 347| 114 0 0| 2624
- AMARILLD i op0| ~18| 2051 570] 797 877| 664| 546 252 56 0| 3985 -
AUsTIN . S0 31) 225, 388| 468] 325] 223 51 0 o] 1711
BROWNSVILLE 0 0 66| 149] 205{ 106 74 0 0 0 600
TCORPUS (HR!HTI' (4 ) 0| 120} 220| 291| 174] 109 0 0 0 514
DALLAS - 0 0 ol 62| 321] s524] 601! 440] 319} 90 6. o] 2363
ElI~PASO - 0 0 0] "84 414! B48| 685] 445] 319] 105 0 o 2700
FORT WORTH l 0 0 ¢ 65) 324| 536] 614 448| 319] a9 0 0] 2405
GALVESTUN 1 0 0 0] 138] 270| 350| 258| 189 30 0 Of 1235
HOUSTON 0 0 0 6| 183| 307| 1384| 288| 192| 238 o} 0 1396
LAREDO ! 0 0 of 105 217| 267] 1234 74 0 o 0} 797
LUBROCK i 0 18] 174) 513{ 744| 800| 6€3] 484! 201 31 0 3578
MIDLAND 3 0 ol* B71 381} 5921 651]| 4ew] 322] 90. 0).. 0§.2591)-
PORT ARTHUR 0 ol o 22 207} 3z9| aB4| 2741 192 39 Ottt Of 1447
SAN ANGFLO o ol ™m 681 318] 536| 567| 412| 288 66 0 0} 2255
SAN ANTONTO 0 0 0 31} 207] 363] .428] 286| 195 39 0 0| 1549
VICTORT A i 0 0 6] 150{ 270| 344 230! 152 21 o 0} 1173
wWALCO 0 0 0 43| 270| 456| 536| 3838 270 66 o] 0} 2030
WICHTITA FALLS " ol -0 991 381| 632| 698] 518] 378 120 6 0] 2832
LTAH MILFOKD 1) 1 991 443) B67) 1141} 1252] 988| 822] s19] 279 87| 6497
SAIT LaAKE 10y " 0 Bl 419 849)1082(1172] 910| 763] 459| 233 B4] 6052
WESIOVER 0 0 48| 372| sz2}1091|1178] 902] 729 0B 177 51| 5778
VT, HURL INGTON 2ul 651 2071 5391 891113491513 1333{ 1187 14| 353] 90| 8269
VA CAPE HESR) 0 0 O] 1121 360| 645] 694} s 536f 246 33 0| 3279
I YNCHRURG 0 0 51| 223]| 540| B22{ 849| 605 267 78 0} 4166
" ORFOI K 0 0 0 136| 408| 698| 738 533| 216 37 o] 3421
RICHMOND e 0 361 2141 495| 784 8151 703| 546] 219] 53 o] 38865
Roasorg & U Uy 51| 229| 549 825 834] 7 614 261 €5 0] 4150
BEASH NaT ap 0 0 330 2171 s19| Ba4| a71 626| 288 74 0| 4224
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STATE AND STATION' JULY]AUG. ]SEP. JocT. JNov. |p
was, oryweia L es| 71| 198] d22{ 636

. are’about 6,200 than to heat a similar building in New Orleans, La., where the annual total heating -

. the scheduling of deliveries and the precise evaluation of use rates and peak demands,

L S C s, . - C -
. b+ .

Ec. |uan. JFEB. [MAR. AEE%I,MAYVJUNE'ANHQAL
71} 108} 42 | 753] 834] 675 64s] 450f 307 | 177 | 5236
SEATTLE.. =~ 50} <«47] 129] 329 543 657| 738] 599].577] 396].242 | 117 ] 2424
SEATTLE BOEING " 34| . 40| 147] 384 624] 763| 831| 655|-608| 411] 242 | 99| 4838 .
7
0
1

SEATTLE ‘TACOMA . sel 62| 162] 3911 633| 750| 828 678] esz] 474| 295 [ 159 ] 5145
SPOKANE 9] 25] 168] 493 | 879]1082|1231] 980| 834Iw631] 288 | 135 | 6655
STAMPEDE PASS v k273 291] 393| 701|1008)1178|1287)1075]1085| 855] 654 | 483 | 9283
TATOOSH 1S, 2954 279| 306] 406| 534| 639| 713| 613| e45| s25]| 431 333] 5719
WALLA WALLA o] -0l '87) 310| 681] 843| 98e| 745| ss9| 342| 177 | "a5] 4805
YAKIMA . . 121 144} 450| 828|1039])1163] 868] 713] "435| 220 | 69] 5941
W. VA, CHARLESTON ol 63| 254] 591} 865] 8s0] 770] 648] 300 96| 9| 3476
ELKINS 5| 135] 400| 729| 992]1008| 896] 791| 444] 198 | 48] 5675
HUNTINGTON ol 3] 257 | s85| 8se| 880] 764] 636 294 99| 12| 2446
- PARKERSBURG 0| 6ol 264 606| 805]|-942] 8z26| €91]| 339 115| | 4754
WIS. GREEN BAY * 28] .50, 174] 484 | 924]|1333]| 1494|1313} 1141 654] 335]| 99 8029
.-LA CROSSE -] 12} ‘19] 153} 437 | 924]1339|1504]| +277|1070| 540} 245 69| 7589
MADISON 25 40| 174 474 930]|1330]|1473|1274|1113] 618] 310 102 | 7863
MILWAUKEE 43} 47| 174] 471 | 876|1252|1376[1193] 1054] 642 372 ] 135 | 7635
WYO. CASPER 6| 16| 192 524 942{1169)1290]1084]1020| 657 | 381 | 129 | 7410
CHEYENNE 191 311 230] 543 | 924]|1101}1228]1056]1011| 672] as1| 102 7278
LANDER 6] 19] 204] 555 [1020]|1299|1417]1145]1017| 654| 381 153 | 7870~
SHERIAN 25] 31 219] 539 | 948|1200[1355|1154]| 1054| 642| 366 | 150 | 7683

(=N =il Nl =]
o]

~ One of the most practical of weather statistics is the ‘‘heating degree day.” First devised some
50 years ago, tbezdegree day system has been ‘in quite general use by the heatipg industry for'more

than 30 years. ) 7 o ] } ) o
Heating degree days are the ‘number of degrees the daily average tempertaure is below 65°.
‘Normally heating is not required-in a building when the outdoor average daily temperature is 65°. .
Heating degree days are de%emjined by substracting the average daily temperatures below 65° from
the base 65°. A day with an average temperature of 50° has 15 heating degree days 65 — 50 = 15) |
while one with an average temperature of 65° or higher has norie._ i o
; Several characteristics make the degree day figures especially useful. They are cumulative so
‘that the degree day sum for a period of days represents the total heating load for that period. The
relationship between degree days and fuel consumption is linear, i.e., doubling the degree days
usually doubles the fuel consumption. Comparing normal seasonal degree days in different locations
givesa rough estimate of seasonal fuel consumption. For example, it would require roughly 414 times’
as much fuel to heat a building in Chigcago, Ill., where the mean annual total heating degree days

degree days are around 1,400. Using degree days has the advantage that the consumption ratios are
fairly constant, i.e., the fuel consumed per 100 degre# days is about the same whether the 100 degree
days occur in only'3 or 4 days or-are spread over 7 or 8 days. o o

The rapid adoption of the degree day system paralleled the spread of automatic fuel systems
in the 1930’s. Since oil and gas are more costly to store than solid fuels, this places a premnium on )
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If there -is one characteristic .consumers
have in common, It is the desire to-get

dne's money's worth on a commercial
In the solar field, there are. =
three main’ Qbstacles insatisfying thlS all-

" transaction.

-

lmportant Qb]EEthE
1..The ccnsum‘sr‘s QWﬁ lack 'of know)-
edge and inexperience in this field.

2. Manufatturers who unintentionally

build 'shoddy products and who are too

overenthusiastic about their produets.
3. Deliberate fraud ‘and misrepresenta-
tion. :

important omissions. -

® Solar components are like stereo com-

- ponents—some work well together; others

don't. \f the system you are purchas_mg
is not sold as a single package by one.

_ manufacturer, then you should obtain -
assurance that the seller has had the
professiofal experience of choosing
properly. '

“The best weapon against all three is for

the consumer to recognize his or her
own limitations and to rely upon compe-
“tent engineering counsel. "Knowing that
dne does not knowg is the first step
toward wisdom, 'as%

said.

B

Though the' purpose of this book is fo
give you some basic guidelines in buying
solar, it is not all conclusive, Beyond
th’ése guidélinés presented ﬁeféiﬁ, and
'here are some ather Sféps yau can take
to insure that you.get your mcﬁey s worth
in a salar system:

° Ask far proot that the product will per-
form as advertised. The proof could comea
~from an inddpendent laboratory or a uni-
versity. You should have the report itself,
not what the manufacturer states the re-
port claims. Have your engirieering con-
sultant go over the report.

‘manufax‘:turer must slate that the war—
ranty is full or limited. If it is limited,
know what the limitations are. How long
does the warranty last? Are parts. serv-
ice, and labor covered? Who will provide

" the service? Does the equipment have to
be sent back to the manufacturer for re-
pairs? Make sure you understand: the
terms of the warranty before you buy.
Ask the seller what financial arrange-
ments. such as an escrow account, have
been made to honor the warranties. Be

FRIC

1A et provided by enic:

ne old philosopher

® Ask the man or woﬁw wha owns cme
Ask the seller for a list of prewaus pur-
chasers and their addresses, and then
ask the ownerscabout their experiénces.
. 13
® Be careful (of sellers who us&~Post
Office Box numbers. Though many legiti-
mate businesses use these outlets as a
convenient. way to receive' bills and or-.

~ ders, a common tactic of the fly-by-night

. ® Don't tfry a da;it-yaufself kit,

cartist is to use a Post Office Box number,

operaie a territory until the. law starts

closing in, then -move and take a new.
name in a new territory. Find ‘out from

the seller where his place of business is,

how long he has been there, and ask for

his financial ,references.

® Be sure you will know
will service the solar sysial
goes wrong. Don't settie’
that any plumber or har\dymaﬁ will do.

unless
you really have a very §olid background

"as a handyman. One or two mistakes

could make a system ifoperable and you
will have no one to blame but yourself.

® Remember that what counts with a
solar system is the amount of Btu's de-
livered for the final end use of the sys-
tem, and that this amount can fluctuate
widely. A very good winter with much
sunshine can produce performance lev-
els beyond the manufacturer’'s projec-
tions. Conversely. an unusually bad win-
ter with heavy cloud covers could make
the projections’ drop dramatically. The
seller will be working from historical av-

Ity

era’fgésé A'gémd_guide to performance is

.whether the season is typical or atypical. .

If it, is typicai ’;‘and your Enargy use patg

' prmectlgnsl may ‘have been mac;curate,,

1

'® Don't change your use habits simply
_because y_cju' are gelting .plenty of free

energy. Conservation of energy still
counts if you want to bring your. ‘monthly.
b down. Don't blame the seller of a’
solar heating system -if you keep your
doors open durmg the middle Df winter=
timer. - :

® Don't forget your local consumer of-

fice or your Better Business Bureau. Both

may be able to help you determine
whether a seller is reputable or nof.

Check, too, to see whether. there is a

local volunteer citizens solar organiza-

tion around. If so, it .can probably gwe*
YDU plenty of good advice,

e lf_theséller makes_ verbal claims that
are not reflected in the literature handed

- out, ask him to write those claims down,

and to sign his name-to it. Compare what

* he,said with what he wrote.” Save that

statement. _ .

® If you have what appears to be a legit-
imate complaint, notify_th&local district
attorney's office immediately, the Better
Business Bureau, and the local consumer
protection agency. Be as specific in your
complaint as pcssxble and gwe as much
documentatibn as you can.
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~ ANSWERS TO QUESTIONS YOU ALWAYS WANTED TOASK -
' = : : ‘ n i}
s , A
Q Supp@smg I move cut of the ouse in . Qi Wl” l.need a humldmer w;th my solar
a year of two. Can | count.on apprecia- ' System’? ’ .
tion? .. . S co '

A: Fundamentally, a solar - system " re-
‘places “conventional” energy with solar
_energy. It does not hecessarily have any

effect upon the need for a humidifier.
-.Many solar systems use a hot water tank

¥ ‘A: It depends on two basic factors: if )
looks-good and if it saves sufficient en
ergy -purchases. You ‘should be able
prove whather -it works or not in casg

of retrofit 5|rnply by saving your engsdy for energy storage and the hot water e
bills; ‘and comparing conventional fuel - tank maye located ‘within the structure. é
. usage with past bill statements. In cases . . Generally, if this.is the case, the tank -
“1of new homes, comparisons of operating should be covered and sealed so that
costs “for solar versus conventional water vapor (humidity) does not escape
homes can be helpful, but not coriclusive from the tank into your house in the
because of large differencés in heat use” summertime wheri* it is not wanted. An
.-by different families even in .identical -  uncovered tank would help humidify the
homes. Year-to-year differences may also air in your house in the winter but the )‘;
ba large; %0 a call t6 your energy supplier “prige” paid bgcause of excessive humid- ’ .
(gas or slectric company or oil supplier) ity in the sdmmer is generally too high. -
can be helpful in establishing what the .
" relative energy use should have .been. Q: He® can | cnﬁtact a reliable 'sojar
engineer?
As'to eye appeal, that's sumething else, .
If it looks good to you and your reigh- A: One of your best bets is to call a local
bors, the odds for appreciation are in engineering university &nd ask to speak
your favor. But remember, it's the buyer 8 to one of the professors about solar en-
eye that counts the most. B ergy.‘Tell the professor you want to hiré
- B : " " an advisor who is -knowlédgeable in the
Q: Iif P'E" on’a heating system, should area. Generally, these-instructors havé a
- -1 allow for extra space for storage and good idéa of who is good in a local com-
" collector 'S0 that I can later adapt to a munity. Failing that, contact one of the
cooling Lénlt" ¢ - local engineering societies (such as the
it American Institute of Architects, tH& So-
A: Ask yaut%ng*ﬁsermg consultant what ciety of Mechanical Ehgineer‘éf or the
“ these extra costs amount ta, for your par-+ American' Society of Heating, Refrigera-
~ticular design. If you are buiiding & new -tion, and Air Conditiohing Engineers) and:
home, and .plan to live in it for some ask for a list of engineers who are knowl-
:time, it will probably be easier to plan. edgeable, about solar. When you- make
now for a cooling system, rather than ° contact with those who are on the list,
retrofit later. : ' ask for references as to theli previous
e e - . . - work in the fieks. - - -
Q: Should | buy now or later when im- )
provements in solar technology are sure - PR
to take place? ‘ - '
A: There is no doubt that later solar sys-
tems will have improvements over pres- =
ent models, and there will' not be as
much risk for the buyer as there is today. )
However. costs for tomorrow's solar sys-, ) )
tems may go higher. and you lose all the .
money you could have saved from not
using expensive conventional fuels.
There's something to be said, too, about
hémﬁ a ploneer. ? )
J oy
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The Solar User's Return on His Investiment
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SOLAR SYSTEM ECONUMILS
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Region ‘ systemn = —— - -
. 7 - 7 cost (§) 3C/kWh 3 C/kWh . aekwh 5¢/kWh
. East Coast - Bostoh : ) K
: 40% Solar 4,875 102 a 8.2 -
B 50% Solar ! 6,750 109 9.8 88
g Eﬂgi Coast - New York : '
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g £ .. . 50% Solar 6,800 127 1.4 104 8.8
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Y L' 40%.Solar 3,475 B8 7.9 71
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Table 5 —The ecaﬁcmrg’s of sqlar space heatlng pléjs solar hot water heating vs. '
natural gas heat plug hot water heat & .
. i
N . . N . . ,
Solar Pay out time, years (gas) - .
Region system ) o e -
) - - _«cost (§) 12 5¢.therm  15&/therm 17 5¢/therm. 20¢/therm *
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‘ Jable 6.—Heat values of fuels and electricity
I _ _ -
. ) Product Btu Unit
! Anthracite 25,400,000 " ton
i s o
Bitumingus 26,200.000 ton
. Coke , 24,800,000 ton
Natural gas (Dry) 103,500 cir 7
Butane 102.600 = galion
- FPropane 81,500 gailon
¥ : .
Crude ol 5.800.000 parrel
. Diesel fuel - 138,238 gallan
v o . Distillate fuel oil * 138,690 gallon
JAJANN ' Gasoline 125 071 _gallon
' ¢ Jet fuel 135,000 “Jallon
- Kergsene 135.000- gallon
% a )
R il Electricity. - 342 kWh
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. Table 7.—Conversion factors
~ Product ) . o Bu , Unit
Coal:
Anthracite (Penn.) LI 25,400,000 Ton
) Bituminous . \ 26.200.000 Ton
Blast furnace gas . ’ 100 fv
Briquettes and package fuels . 28,000,000 Ton
Coke 24,800,000 Ton
Coke breeze ... .. ... U 20,000.000 Ton
. Coke-oven gas.. - 550 ft?
Coal tar . . 150,000 gallon
Coke-oven and manufactured gas products. light oils 5.460,000° barrel -
Natural gas (dry) 1035 1o :
+ Natural gés hguids (average) 4.011.000 barrel
Butane 4284000 barrel
Propane - 31843000 barrel - -
Petroleum:
Asphalt 6.640 000 barrel
Coke 6.024 000 barrel
Crude Ol 5.800.000 barrel
CDiesel ... . . . 5806 000 barre!
- Orstillate fuel ol 2825000 opanrei
Gasohine. aviation 048 DOO barrel
. Gasaline. motor tuel S5 253 ) narret
Jet tuel '
Commercial 4 ui. parre!
Mitary . ) 5.455 barre!
Kerosene N ]“B 56700900 harel
Lubrnigants L 7 060 00 nasel
Misceilanagus ous = 5A8 0 barns
Refinery still gas - - = A 000 Boarres
Heavy tuel o E BT OO0 haree’
Road mis A /10000 harrsl
Wasx a5 TG parrss
I %{‘,W-fﬂy 1t A
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Solar He{allﬁngeri_ilalv Survey © - ' . L B

-
DOLLAR SAVINGS AND PAYOFF PERIOD FOR HEATING INSTALLATION® 2,000 SQ. FT, HOME — ELECTRIC HEAT

. [ L4

: Ty | R

_ AVERAGE YEARLY “$SAVEDPER % PAYBACK PERIOD (YEARS) ,  ADJUSTED PAYBACK PERIOD (YEARS)
ENERGY [EFFICIENCY COLLECTOR YEARLY (100% OF INSTALEED COST {33% VALUE OF SYSTEM
COSsTS OF SYSTEM PER YEAR RETURN CHARGED AGAINST SAVINGS) ADDED TO STRUCTURE)
: . i i X,
LOWSOLAR RADIATION
$.03/kW 60 35.00 11,2 9.0 . 59
' e . 5O .. . . 2907 . - -93 - ez, T B 7.1
: 40 23.19 74 138 . 9.0
$.05/kW 60 58.00 1886 B 36
: 50 48,20 16.4 - 60 _ . 4.0
- 40 38.60 123 8.2 ' S 5.4

MEDIUM 50LAR RADIATION
$.03/kW 60 46.20 48 8.7 , , 4,5
50 38.70 2.4 L ’ 8.1 5.4

2
40 30.86 9.9 10.3 6.5

$.05/kW 60 - 7110 247 40 2.7

: 50 64.50 207 4.8 3.2

, 40 61.80 166 , 6.0 4.0

HIGH SOLAR RADIATION )

$.03/kW © 80 _ 58.00 186 5.3 : 3.6

15.5 4 3,

- , 40 3860 e 124 8.1 36
. $.06/kwW &0 0 .

' 50 . . 80.80 26.1 - : 40 o B V-

0 64.80 207 - a8 . *3.2 ¢

*At total installed system cost of $16.00/sq. f1.

-
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2,000 SO-FT. HOME = OIL HEAT

g ;;., N i

. . AVERAGE YEARLY % SAVED PER

ENERGY ... . EEFICIENCY - COLLE
R

COSTS . .. OF SYSTEM P

LOW SOLAR RADIATION
$40/Gal. 60
. - PO o o
a0

$.55/Gal. - -, 860
: . - 50
40

$.70/Gal. 60 _ )

MEDIUM SOLAR RADIATION
$.40/Gal. 60

. $.55/Gal.. 60
$.70/Gal. 60

HIGH SOLAR RADIATION
$.40/Gal. 60 =
50

40

$.55/Gal 60
50
40 .
$.70/Gal 60
50
40

*At total instatled system cost of 16 00/ ft
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23.15
19.40
15.50

3195

26.50

.21.20

40.55
3380
27.10

29.10
24 20
1930
39.90

33.30
26.60

50.80 .

42.30

%

YEARLY
RETURN

10,3
8.5
6.8

13.0
10.8
8.7

_a_m
o0 b
[ R

‘r:u \u T
s (s KRN

PAYBACK PERIOD (YEARS)
{100% OF INSTALLED COST
CHARGED AGAINST SAVINGS)

135
16.0
20.0

9.7
11.8
14.7

123
146
18.5
9.0
10.7
134

7.0

84

106.

f}//

oy

.- ADJUSTED.PAYBACK PERIOD (YEARS)
3 (33% VALUE OF SYSTEM,
ADDED TO STRUGTURE]
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_ DOLLAR SAVINGS AND PAYOFF PERIOD FOR HEATING INSTALLATION* - 2,000 SQ. FT. HOME — GAS HEAT

.+ " AVERAGEYEARLY  $SAVED PER % PAYBACK PERIOD (YEARS) ~ ADJUSTED PAYBACK PERIOD (YEARS)
/ ENERGY EFFICIENCY - COLLECTOR - YEARLY (100% OF INSTALLED COST (33% VALUE OF SYSTEM
COSTS OF SYSTEM PER YEAR RETURN . . CHARGED AGAINST SAVINGS) ADDED TO STRUCTURE)

LOW SOLAR RADIATION .
' s.as/ccF ... Ba . . 9.80. 3
i 50 8.17 2,
BV 40 _6.54 2

[
el
ey BN ]

(o]

m

o

4

MEDIUM SOLAR RADIATION 7 !
$.18/CCF 60 13.10 4.2

50 1090

7 a0 8.70 t 28

$.34/CCF 60 24.70 79
50 20.680 6.6 15.1
40 16.40 * 5.3

$.45/CCF 60 32.70 10.5 ERE Y : - ‘
50 . 22.70 7.3 . -~ 137 . . . 82 el
1760 5.6 17, ‘ - i

A\\.H
&
=]

HIGH SOLAR RADIATION ; ro e
$.18/CCF 60 16.25 5.2 19.2 . 428
50 13.50 4.4 227 . 181
40 10.90 35 2886 P |- %=

$.34/CCF 60 30.70 .98 100 ) - 6.7
50 25.60 . a.2 12.2 i : e 8.1~ o)
40 20.40 6.6 15.2 101

Is]
s
l=]
o]
=
]
o
i
wn
_J
L

$.45/CCE 60 -
R 1.0 7.3 :
] 143 ) 9.5

T
(o]
[
- W
i
2
~d B

o
)
]
)
=
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DD, Of ¥¢ ur-hﬂme s solar heatmg and energy ccmservatmn potentlal is com-
: ynbps;s of the‘results is givén below. A detailed analysis is enclosed in the
| Beets. att héd to thlS letter In our analysxs the pmjected cgst of electncal

e y for ‘home heating and
\ i‘ifteerl yeats ba.-aed on

-mdews wguld reduu:e lnfl]tl‘atlon losses These insulation;’

you: heatmg load by 21% and save you $251 per yef at preggné ehé:gy‘gc;sts
pr ) ected ‘energy costs, over the course of flfteen years, thi
wq:iuld save you $5492,08, - A

3. An operatlgnal schematic of the solar heatmg system JS atta hed It uses water
as the heat transfermedia and will provide donxest,m hnt water as well ; as home heat. In -
-the summer, excess solar heat not needed ;o heat theﬁqmesﬁm Mater gaulﬂ.bé sed to
-heat the swimming pool. o :

4. Two solar heating system sizes were. o@:xm ] ’Z‘hg solar heatmg 5yst_em
(company) recommends would have a solar collector ﬂgﬁa af 500 square feet, and
would be mounted on modules in your backyard. Since your home faces 41 degrees .
-away from south, solar collector. placement on your roof.was unadvisable.-A diagrant-
of this system, shown with the proposed swimming pool, is also attached. {Company)
recommends this solar heating system be considered only m cnnjulnct;mn gm;h the
improved msulatlan packagp : s e

__ _ _ p: :

*A degree- day is an engineering measure of the amount of heat vuug hnme requires
based on local weather data. A Btu is a unit of heat.

ERIC | 5o
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5 The other solar heetmg stem eptlmlzed has an area of 800 square feet. 7
Hewever since a larger system is more ee tly, and the :eeormﬂended system is
mounted en*reedulee ag:ldxtgonel collector area could be eddeﬁ‘ to the reeemmended
system ab

T gl
427

6. The reeommencled 500 square feet system would supply 35% of the. yeaﬂy

i heating load of the recommended better insulated home. This system (recommended

system No. 3 of the work sheets) would, in eembmetmn with the insulation package,
save you $608 per year, orover half of whatiyﬂu are presently paying. Usine projected -
energy costs, thle solar heat and msuletlon paekage would save you $13 288 over the

‘course of flfteen years.

j' 2 -, : ! »-': '

* 7. The solar heating system is eet.lrneted to cost $20 per eqhare foot. yieldmg a
cost of $10,000. The insulation improvements are estimated to cost $2, 000.The total
package cost Ls,,eetlmated to be $12,000, and should pay for itself in about thlrteen
years. A firm fixed price for the peekege would be quoted when a solar heating installa-+
tion contract is negotiated. If you install the system yourself, (company) supplying
plans, fechnical advice and materials, the solar heating system eoet could be reduced to .°

$6,500.

2
+

8. The excess solar heat .obtained in the summer menths.een ‘be used to heat yeur

- x'pool at a savings of $290 .per summer at present energy. ceets Using pfOJeeted energy
“ costs, over the course off flfteen years, the excess solar heat would save ‘you an

additional $6,300. This excess solar heat, in eembmetmn with a pool cover, which
(company) recommends, would raise the pool water temperature 7 deg’reee ovei' that of

- an unheated; itneovered pool. - _m”“g"

The follewmg table lists our reeomm‘endetione, their costs, end your expected savings,

. , PROJECTED SAVINGS OVER
RECOMMENDATION ESTIMATED COST FIFTEEN YEARS..
Insulation Package : $ 2,000 . $ 5492
500-square-foot ¥ 6,000 = 13,288
solar heating P ~(includes insulation)
Solar pool heat —0— 6,300
Total 12,000 19,588

If you have any questions about™this evaluation. please feel free to contact us,

. Sincerely,

Fnelosures: (1) Work Sheets

2) Operational Schematic
3) Collector Arrav Diagram
4

) Solar Prolile



- Solar Heating Potential

DATE: May 30, 1975 =
A NAME: % PR
ADDRESS' "

SURVEYORS (8)i - -~ ¢

PRESENT
" DOMESTIC HOT WATER
: MINIMUM
. MAXIMLJM

Survey, ‘_
&
I
5 -
Ty .
. ff.-?‘;‘:r‘ <
R
&

EY

HEATING.LOADS AND REQUIREMENTS

$15.00/mo
30 00/mo

. 880 'kv’vh/mg-

[}

i

PRESENT ESTIMATED COST .

) Analysns of your home heating bills”in conjunction w:th local

" weather data yields a home heating load of 38,500 Btu/degree-
daly.

CONSTRUCTION DETAILS (
ITEM
CEILING
~ CEILING {(other)
X WALLS (exposed to dirt)
- WALLS (exposed to air)
WALLS (to unheated space)
~ WALLS (other)
WINDOWS AND S.G. DOORS
WINDOWS (other)
FLOOR (crawl space)
FLOOR (unheated space ‘
FLOOR (dirt)
© FLOOR (other)
ADDITIONAL

Drawings available):” - -
AREA (ft?) NOTES
2,718 6" insulation
0 .
200 block
- 1,936 : . 3.62" msulation
D i
435 “block to arr
400 thermopane
13 skylight
560 6" insulation
644
2,592
0
0

Analysis of your home construction details yields a home heating load of 39.950 Btu.

degree-day

HOME HEATING LOAD USFD IN THIS FYA[LIATION

38 500 Bty degree-day

E‘% IMATED YEARLY HEA TN [ OYADY (ML HOWE HIEAT AR [YORTES T 1407

ATER
Edti, ;e
O
EMC 211 = 1y

Wy car Fhaeaciil vosl

818 % iy 51 200 U0

f}‘/

*
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PO . PRESENT COST OF HEATING ENERGY: ~ -$0.02/kWh

Fl

INSULATION EVALUATION 4’

. " ) i o
. . WINDDW% ;- Add storm windows to réduce infiltration -losses

a

YSAVINGS.  Reduce heat load by 6 percent-
Lt iTcosT e -

DOORS"" | * ¢Add storm. doors'to redllice infiltratioﬁﬁésses EE

.

FLOORS ‘ hl}.h:me

\ . _i -,SP}WNGS " Reduce heal losses by 7 percent

SAVINGS. SRR
CosT o ‘ , |

CEILING'  * 'fncrease insulation thickness from 6 inches to 9 inghes

SAVINGS Reduce heat load by 2 percent

" COSsT: . A

B 1 . o

BE WALLS: . ‘None

+ SAVINGS :
5 =5

* T COST: o o o

OTHER: - % Insulate axpcséc} air ducts with 3.5 inches insulation

o
SAVINGS. 10 %’ércem

COsT ﬁ . o . -

INSULATION IMPROVEMENT EFFECT ON PRESENT YEARLY HEATING LOAD
hY . , . . _ B

. . ) : o - - B

. . YEARLY 5AVINGS
PRESENT HEAT IMPROVED HEAT ~ IMPROVED HEATING  USING PRESENT
LOAD ~_LOAD cosT __ENERGY COSTS

61.800 kWh/yr 47 400 kWh/yr - §948 00/syr =: $251 00/yr

TOTAL COST OF INSULATION IMPROVEMENT RECOMMENDATIC

i
7z

N
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aA‘ ied . /; Lot . ZB;

_ LOCATION. OF. THAGTORAGE  TANK.

T

" OTHER CONSIDERATIONS

g

e oy,
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- would be in
. diagram’ of this array, shown;

The best apd easiestto instdll
location for \ne solar collectors -
ne: backyard. A"

together with the proposed swim- .
ming podl is iﬁ(:luded in ., this
evaluation. ’

The heat storage tank would best
be located inside the structure
which holds the solar coliector
array. :

This evaluation will also consider

the solar heating impact on a
proposed swjmming pool.

t
;‘J

Eor
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© RECOMMENDED SYSTEM #1 o 7
0. COLLECTOR AREA: 800 square feet ' "' LOCATION:  Backyarc

ORIENTATION:  See diagrdm ST TILT ANGLE: . 5. degree:

STORAGE TANK SIZE: 1200 gallons " N

STORAGE TANK LOCATION:  “Backyard A

- : s

N System Performance Detalls , .
MONTH ' PRESENT HOME  HEAT SUPPLIED BY ~ PERCENT  :EXCESS HEAT
HEAT LOAD/MO RECOMMENDED SOLAR SOLAR . (FOR POOL)-
(Miltion Btu) HEATING SYSTEM © HEAT, (Million, Btu/mao)
X (Mlllu:m Etu/mg) ) P . o oL
if* . = — —_— — — = T — —

JAN, 408 8.2 20 . I

FEB . 350 80. - . 257 - e T
) MAR 292 115 . 393 ' -
C "“g ‘APR T 152 12.3 80.9 -
*MAY . B8 66 100 7.70
JUN 17 17 100 _ . 138
- JUL 16 1.6 : o 15.1
‘ - AUG 16 16 . 100 . 163
~ SEP .32 32 100 ~ 130
ocT™" 128 12 8 100 28
NOV 249 @ s 425 .
_DEC 385 .. .11 20 - E

TOTAL 2111 v 868

PRESENT YEARLY HEATING BILL SAVINGS FOR ABOVE SYSTENT M USING PRESENT
ENERGY COST c\ 3488 00 .
PROJECTED YEARLY. HEATING COSTS WITH AND WITHOUT SOLAR HEAT
o e , '
TIME " PRESENT HOME PRESENT HDME PROJECTED

HEATING COSTS HEATING COSTS  YEARLY SAVINGS

NO SOLAR HEAT W'SOLAR HEAT

YA $/YR

Qo 712
32 910

1 BRE 1.108

a8 1.305

IN 15 YEARYS :
ACCUMULATED €0O5TS ¢
AND SAVINGS B 257 15,596 P

ESTIMATED  COST OFINSTALL ING SOLAR HEATING SYETEM " ga000'  $16.00000'

NOTE This systern would take abaul 20 years 10 pay far nsell

s o _ o o _ o N _ -,
Tha cost of eniar heating svstem g Only an estimate used in this evalyation Although the astimate
should not change by Mucb 4 o Gxad praes wald Pe gunted wher a snlar haating installatinn
/ cantract 5 nagatiatad N

o : _ o
ERIC ’ 'y b5

Aruitoxt provided by Eic:



A 4, : . S0
. a i ? & R S ' . : - ar
! S
- . =
RECQMMEFJBED SYSTEM #?2 y ) ¥
. coL LEC‘.TDR AREA 800 square feet ' LDCATlDN;‘ Backyard o
’ A @R?}ENT:AT@N; see d_iagram v o STILT ANGLE: 55 degrees,. Mﬂ)
.. = & B (f N t
= Backyard - ' T # §
Assume hcme to be msulated to above "
) " PERCENT, OF vs‘ -
“ SYSTEM 5 I
MTING COSTS FOR UPGRADED INSULATION - i
~SQUARE FOOT SOLAR HEATING SYSTEM 4
- ke L Insulated home " Projggled
: Tifﬁg}-\», presen; (isglanan with solar heat yearl;,v Zavings
- ne'solar ) $/yr Styr
$/yr T .
1000 1 T e 448, - - 752 , )
1532 . . ' 549" i ‘883
1,866, F w696 Ry a0
tzage o, hg20 ‘. 1378
: : T )
26 257 L1673
g — ¥ L *
ESTIMATED L:.DST OF INSTALLING SDLAF% HEATING SYSTEM:
h:r msulatu:m i’*s$15 DDD . Sy i
NOTE: This SYSIEI‘ﬁ“WGU!d pay for stselt in about 16 ‘Qe'a?s ) %
*The cost of solar Fréatmg system s oniy. an ps(;mate used in ﬁhrs e‘valuatlnn‘xﬂgﬁ R
estimate shouid not change by much. a firm hkzéd price @ulﬁ be c;uc:oterj wéfeg '
‘heatmg instaliation contract i$ negﬁhated e E 1 & - W
. - . = o -.ax, r R
, = £ ;é' g ag. E ;
7 T Y .- §§
4 . 'g 1
L - t ¥

\‘1 Cf & \
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